Selection and characterization of Her2 binding-designed ankyrin repeat proteins.
Designed ankyrin repeat proteins (DARPins) are a novel class of binding proteins that bind their target protein with high affinity and specificity and have very favorable expression and stability properties. We describe here the in vitro selection of DARPins against human epidermal growth factor receptor 2 (Her2), an important target for cancer therapy and diagnosis. Several DARPins bind to the same epitope as trastuzumab (Herceptin), but none were selected that bind to the epitope of pertuzumab (Omnitarg). Some of the selected DARPins bind with low nanomolar affinity (Kd=7.3 nm) to the target. Further analysis revealed that all DARPins are highly specific and do not cross-react with epidermal growth factor receptor I (EGFR1) or any other investigated protein. The selected DARPins specifically bind to strongly Her2-overexpressing cell lines such as SKBR-3 but also recognize small amounts of Her2 on weakly expressing cell lines such as MCF-7. Furthermore, the DARPins also lead to a highly specific and strong staining of plasma membranes of paraffinated sections of human mamma-carcinoma tissue. Thus, the selected DARPins might be used for the development of diagnostic tests for the status of Her2 overexpression in different adenocarcinomas, and they may be further evaluated for their potential in targeted therapy since their favorable expression properties make the construction of fusion proteins very convenient.